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Contact manifolds :

(M ,
})

dim M=2n+n

§ contact structure =
maximally non - integrable hyperplane
field BCTM

Locally } = herd
, for a 1- form a satisfying ✗ ✗ (da)

"

-1-0

If contact form ✗ is globally defined § is coorientable

Examp

( r) ( 1122h
"

,
kercdz - Ényjdxj))

(2) ( J"M ≈ 1-*Mx plz) , Kent⊕dz)
✗ tautological 1-form

on 1-*M

(3) ( 5 1-
*M

,
Kent 1st * m) unit cotangent bundle

4 :(M ,
F-Kerd)→ (N , g- kerp) is called Conactomorphism if

4*3=2 ⇔ 4*13 = @8L , ge (M) conformal factor

Reeb vector field is given by : d✗ (Ra;)-0 ,
✗ (Ra) = 1

Rx generates Reeb flow 01£



L CCM ,B) isotropic ⇔ (V-pet) Tplcesp

(1) Legendrian : dim L=n

(2) Subcritical isotropic : dim L < n

A curve in a contact mfd is called transverse if

it is transverse to the contact structure .

Contact homeomorphisms :

EE HomeOCM) is called contact homeomorphism if

there exists a seoauence of contact◦morphisms {ei}i≥,

which 9-converges to 4 .

Remark .

If M is coorientable (5-Kent) sequence Pi gives seance

of conformal factors {gi3i≥ , ( ez* ✗ = @82)

(
°
- convergence of Yi does not imply uniform

conk of gi

If gi-gec.TN) he is called topological automorphism of}

Theorem (0 rigidity of contact◦morphisms) .

Cont(Mis) is G-closed in Diff
(M)

4k he ⇒ 4*3=9
A A

Cont Diff

Smooth contact homeomorphisms = contactomorphisms



Questions and results :

Let 4 C-Cont (Mis) be a contact homeomorphism ,
LCM isotropic

submanifold
,
such that ✗(L) is smooth submanifold of M .

Must 4cL) be isotropic ?

Conjectures
If L is Legendrian , the answer is YES , otherwise

it is NO
.

Subcritical isotropic case :

Theorem (S .

' 22)
.

(M ,3) dimly≥5 ⇒
F isotropic embedding 8 :S

"
→ M and eeco-ntdy.es)

such that Yo 8 is smooth and transverse

The main tool : quantitative b-principle for subcritical isotropic
embeddings

Theorem ( £
"

2? .gs
,,) subcritical isotropic embeddings (

n ≥ 2 )
80,81 : 51 → ( 1122h

"

F homotopy 8T : S^→1R2%f size < E ( diam {8+10) lteiai} < E for all Ones)

⇒ F contact isotopy@%e1-o.is such that

(a) 4-
^
◦80=81

(2) max do (4} /d) < E
TE Toit]

Remarks . theorem remains true if we consider closed subcritical isotropic

discs of any subcritical
dimension .



Legendrian case :
Definition .

A compact subset Nc (Mis) is called nearly Reeb invariant

if every open neighbourhood U>N contains an open

subset VCU ( and also Nov) such that ∅:(V)=V ,
F-herd

F-

✗ depends✓
on U

u
(tu>NKFVCU, aerial)

Blu -- Kord & (ft)∅I(v)=V

E✗amp

(1) Transverse knots in contact 3-manifolds

( 5×1122
,
Ker ( doggedly)) , HE

>◦) 01%(5×120)=5×136) ( R✗=¥)

(2) To (M3 , Kerim) transverse , (N
"-2

,
din) exact symplectic

⇒ Tx Lc ( M ✗N
,
Ker tµ⊕tN) is nearly Reeb inv . for [

'

c N
.

Theorem (S .

' 22)
.

Lc (Mis) closed Legendrian ,
ee Cont (Mi5) contact homeo.

⇒ 4cL) is not nearly Reeb invariant .



Proposition ( S .

'

22)
.

Kc (M? B) non-Legendrian knot ( 3-PEK . Tpk In esp)
⇒ K is nearly Reeb invariant

Corollary (Dimitroglou Rizell - Sullivan '
22)

.

L CCM? }) Legendrian knot , eECoTt(M3 ,}) , PCL) smooth

⇒ PLL) is Legendrian

The main tool :

contact interlinking (Enter, Potter◦rich
) :

(M,}--Keri) ( A. ◦ , A- a) interlinked Legendrians
II

C) ^

Every bounded contact Hamiltonian h on M with h ≥ .c > ◦

∅É⇔
possesses an

orbit of time- length ≤Me from A-◦ to An

!A- o (MTM (A-◦, A- n , ×) )

Theorem ( Entov, Potter◦ rich
' 21) .

Q- closed manifold, J^Q=T*Q(p ,E) ✗ IRCZ) Xsta=dZ -pdE ,
Y :Q→R+ ,

◦ :={p=QZ=o} , A- i.= {z=Yk).p=YYE)} ⇒ (Ao,A.) interlinked .

zero section graph of 1-jet of re



Related results :

Theorem (Rosen , Zhang
'

20) .

LC (M , F- Kerin) Legendrian , f.M topological automorphism
of §

YA) is smooth ⇒ ✗ (2) is Legendrian

∅ c-Cont ( MiB= Kera) is bounded
below near L if the approx .

sequence 10m has conformal factors
with positive

lower bounds on some neighbourhood
of L

.

theoremus-er.LC.CM
, 5-Kera) Legendrian , ∅ECJnt(Mis) bounded below

near L , 01cL) smooth ⇒ 0cL) is Legendrian .


